Role of intracellular pH in the axolemma- and myelin-induced proliferation of Schwann cells.
In order to provide additional information on the biochemical events that interact to cause Schwann cells to proliferate, we have monitored the intracellular pH of Schwann cells that have been stimulated to divide with myelin-enriched fractions (MEF) or axolemma-enriched fractions (AEF). The intracellular pH of Schwann cells was monitored using 2',7'-bis(carboxymethyl)-5(6)-carboxyfluorescein (BCECF), which displays an increase in fluorescence upon alkalinization. Both AEF and MEF caused dose-dependent increases in the intracellular fluorescence of the Schwann cell cultures. At their maximum doses, AEF and MEF stimulation resulted in a 260 and 300% increase in intracellular fluorescence, respectively. The increase in intracellular fluorescence was abolished when cells were stimulated in Na+-free media, suggesting a role for the Na+/H+ exchanger. Mitotic stimulation required integrity of the Na+/H+ exchanger, as inhibition of the Na+/H+ exchanger for periods up to 1 h after addition of mitogen caused a significant inhibition of subsequent mitosis. Phorbol esters, which can potentiate AEF- and MEF-induced Schwann cell proliferation, increased intracellular fluorescence fivefold, an effect which was also dependent upon the presence of Na+ in the culture media. The specificity of the increase in intracellular pH for AEF and MEF was tested by incubating Schwann cells with liver microsomes and a biologically inactive phorbol alcohol, neither of which is significantly mitogenic for Schwann cells. Neither liver microsomes nor phorbol alcohol had a significant effect on intracellular pH. The implications of the increase in intracellular pH in Schwann cells with respect to inositol phospholipid metabolism, protein kinase C activation, and cellular proliferation are discussed.(ABSTRACT TRUNCATED AT 250 WORDS)